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SHAFT COVER STRUCTURE FOR USE IN AN 
EXCITER 

FIELD OF THE INVENTION 

The present invention relates generally to a cover structure 
for a rotatable shaft in an exciter and, more particularly, to a 
phase lead shield that comprises tWo or more sections dis 
posed about the rotatable shaft. 

BACKGROUND OF THE INVENTION 

In the poWer generation industry, it is Well understood that 
an exciter, e. g., a brushless alternating current (AC) exciter, is 
often used to excite a poWer generator. Brushless AC exciters 
may include a one-piece cylindrical phase lead shield that is 
disposed about and rotatable With a driven shaft. The phase 
lead shield acts as a mechanical support for phase lead con 
ductors that are disposed on a radially outer surface of the 
phase lead shield. The phase lead shield also provides a bar 
rier for the shaft from ?ux created by the phase lead conduc 
tors. After periods of use, the phase lead shieldmay have to be 
removed from the shaft, i.e., to check the shaft for cracking 
underneath the phase lead shield. The process of removing the 
phase lead shield involves cutting the phase lead shield off of 
the shaft, Which leaves the phase lead shield un-useable for 
re-application onto the shaft. Accordingly, a neW phase lead 
shield must be disposed onto the shaft for continued operation 
of the exciter. 

In current designs, other components disposed about the 
shaft, such as, for example, an exciter coupling, a main lead 
support/vent seal, diode Wheels and components associated 
thereWith, and phase lead support, must be removed from the 
shaft so that a neW one-piece phase lead shield may be posi 
tioned onto the shaft. 

SUMMARY OF THE INVENTION 

In accordance With one aspect of the present invention, a 
shaft cover structure for use in an exciter is provided. The 
shaft cover structure comprises at least tWo sections located 
about a selected portion of a rotatable shaft. The sections are 
positioned such that adjacent circumferential ends of the at 
least tWo sections are spaced apart to de?ne gaps therebe 
tWeen. A recess extends from each circumferential end such 
that adjacent recesses de?ne a slot. A spanning member is 
disposed in each of the slots such that the sections and the 
spanning members cooperate to form a continuous cover 
member that surrounds the selected portion of the shaft. 

At least a portion of an inner surface of each of the sections 
may include a slip layer, Which may be de?ned by a silver 
plated layer. 

At least a portion of an inner surface of each of the spanning 
members may include a slip layer. 

The spanning members may be circumferentially aligned 
With shaft arms de?ned in the shaft and may extend axially 
substantially parallel to the shaft arms. 
The ?rst holding structure may comprise a ?rst glass struc 

ture Wound about the continuous cover member. 

At least one phase lead conductor may be located on a 
radially outer surface of the ?rst glass structure. 
A second holding structure including a second glass struc 

ture may secure the at least one phase lead conductor onto the 
outer surface of the ?rst glass structure. 

The sections and/ or the spanning members may be formed 
from aluminum. 
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2 
A ?rst holding structure may secure the continuous mem 

ber on the selected portion of the shaft. 
In accordance With another aspect of the present invention, 

a shaft cover structure in an exciter is provided. The shaft 
cover structure may comprise at least one section located 
about a selected portion of a rotatable shaft. The at least one 
section is positioned such that at least one slot is de?ned to 
extend across at least one pair of adjacent circumferential 
ends of the at least one section. At least one spanning member 
is disposed in the at least one slot such that the at least one 
section and the at least one spanning member cooperate to 
form a continuous cover member that surrounds the selected 
portion of the shaft. A ?rst holding structure secures the 
continuous member on the selected portion of the shaft. 

In accordance With a yet another aspect of the present 
invention, a shaft cover structure in an exciter is provided. The 
shaft cover comprises at least tWo sections located about a 
selected portion of a rotatable shaft and positioned such that 
at least tWo slots are de?ned to extend across at least tWo pairs 
of adjacent circumferential ends of the at least tWo sections. 
At least one spanning member is disposed in each of the slots 
such that the at least tWo sections and the spanning members 
cooperate to form a continuous cover member that surrounds 
the selected portion of the shaft. First holding structure 
secures the continuous member on the selected portion of the 
shaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the speci?cation concludes With claims particularly 
pointing out and distinctly claiming the present invention, it is 
believed that the present invention Will be better understood 
from the folloWing description in conjunction With the 
accompanying DraWing Figures, in Which like reference 
numerals identify like elements, and Wherein: 

FIG. 1 is a diagrammatic illustration of a brushless AC 
exciter including phase lead shield for use in a poWer gener 
ating system in accordance With the invention; 

FIG. 2 is a side cross sectional vieW of a portion of the 
brushless AC exciter including the phase lead shield illus 
trated in FIG. 1; 

FIG. 3 is an axial cross sectional vieW of the phase lead 
shield illustrated in FIG. 1, taken along line 3-3 of FIG. 2; 

FIG. 3A illustrates an enlarged axial cross sectional vieW of 
portion 3Al of the phase lead shield illustrated in FIG. 3; 

FIG. 3B illustrates an enlarged axial cross sectional vieW of 
portion 3A2 of the phase lead shield illustrated in FIG. 3; and 

FIG. 4 is a perspective vieW of the phase lead shield illus 
trated in FIG. 1 shoWn removed from the brushless AC 
exciter. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG. 1, a brushless AC exciter 10 constructed 
in accordance With an embodiment of the present invention 
and adapted for use in a poWer generating system is shoWn. 
The brushless AC exciter 10 comprises (from left to right in 
the embodiment shoWn in FIG. 1) a permanent magnet gen 
erator 12 or pilot exciter, a ground detector ring 13, a main 
exciter 14, a connection ring 15, a cover structure comprising 
a phase lead shield 16, a phase lead support 17, a diode Wheel 
assembly 18, a main lead support and vent seal 20, and an 
exciter coupling 22, Which is adapted to be coupled to a 
synchronous poWer generator (not shoWn). 
The permanent magnet generator 12 comprises rotating 

magnetic poles 12A and a stationary armature structure 12B 
The main exciter 14 comprises a rotating AC armature 14A 



US 7,872,384 B2 
3 

surrounded by a stationary ?eld structure 14B comprising 
stationary ?eld poles. The diode Wheel assembly 18 com 
prises a positive diode Wheel 18A and a negative diode Wheel 
18B that include diode Wheel assembly circuitry 19 compris 
ing a recti?er circuit for converting AC current to DC current. 

The rotating magnetic poles 12A of the permanent magnet 
generator 12, the ground detector ring 13, the rotating AC 
armature 14A of the main exciter 14, the connection ring 15, 
the phase lead shield 16, the phase lead support 17, the diode 
Wheel assembly 18, and the main lead support and vent seal 
20 are mounted to and rotate With a rotatable shaft 28 about a 
longitudinal axis L during operation of the brushless AC 
exciter 10. 

In the embodiment shoWn in FIG. 2-4, the phase lead shield 
16 comprises ?rst and second arc-shaped main body sections 
34, 36, positioned about a selected portion 28A of the shaft 
28. The shaft selected portion 28A may extend betWeen the 
connection ring 15 and the phase lead support 17. Each main 
body section 34, 36 extends circumferentially about the shaft 
28 approximately 180 degrees and has a thickness in a radial 
direction of about 9.5 mm. As illustrated in FIGS. 3A and 3B, 
the ?rst main body section 34 has ?rst and second circumfer 
ential ends 40A and 40B and the second mainbody section 36 
has third and fourth circumferential ends 41A and 41B. The 
main body sections 34, 36 are initially positioned such that 
the ?rst and third circumferential ends 40A and 41A are 
circumferentially spaced apart, e.g., about 4 mm, to de?ne a 
?rst gap 42A therebetWeen, and the second and fourth cir 
cumferential ends 40B and 41B are circumferentially spaced 
apart, e.g., about 4 mm, to de?ne a second gap 42B therebe 
tWeen. 

The ?rst main body section 34 further includes ?rst and 
second recesses 44A and 44B extending respectively from the 
?rst and second ends 40A and 40B and the second main body 
section 36 further includes third and fourth recesses 45A and 
45B extending respectively from the third and fourth ends 
41A and 41B. When the ?rst and second main body sections 
34, 36 are initially positioned about the shaft 28, the ?rst and 
third recesses 44A and 45A de?ne a ?rst slot 46A having 
circumferentially spaced apart edges 48A and 49A and the 
second and third recesses 44B and 45B de?ne a second slot 
46B having circumferentially spaced apart edges 48B and 
49B, see FIGS. 3A and 3B. 

The ?rst and second main body sections 34, 36 may be 
formed from aluminum but may be formed from any suitable 
material that, along With aluminum, is capable of providing a 
mechanical support for the phase leads and an electrical bar 
rier for the shaft 28 from ?ux created by phase lead conduc 
tors 62A, 62B, to be discussed beloW. It is contemplated that 
the phase lead shield 16 could comprise three or more main 
body sections. 

Referring to FIGS. 3, 3A, and 3B, spanning members com 
prising elongate ?rst and second straps 50A, 50B are pro 
vided respectively in the ?rst and second slots 46A, 46B. The 
?rst strap 50A extends WidthWise betWeen the circumferen 
tially spaced apart edges 48A and 49A of the ?rst slot 46A and 
the second strap 50B extends WidthWise betWeen the circum 
ferentially spaced apart edges 48B and 49B of the second slot 
46B. The straps 50A, 50B span across the circumferential 
ends 40A, 41A and 40B, 41B ofthe main body sections 34,36 
so as to form, With the ?rst and second main body sections 34, 
36, a continuous cover member 100 disposed about the shaft 
28. As shoWn more clearly in FIGS. 3A and 3B, the Width of 
the ?rst strap 50A is slightly smaller than the distance 
betWeen the circumferentially spaced apart edges 48A, 49A 
and the Width of the second strap 50B is slightly smaller than 
the distance betWeen the circumferentially spaced apart edges 
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4 
48B, 49B, such that the gaps 42A, 42B can decrease Without 
binding the straps 50A, 50B When the continuous cover mem 
ber 100 is compressed onto the shaft 28 as Will be described 
beloW. The straps 50A, 50B are formed from aluminum in the 
embodiment shoWn but may be formed from any suitable 
material and are preferably formed from the same material as 
the material forming the main body sections 34, 36. 

Referring to FIG. 2, the ?rst and second main body sections 
34, 36 comprise, respectively, inner surfaces 34A, 36A 
extending betWeen axial ?rst and second ends 35A, 35B, 
37A, 37B. Portions of the inner surfaces 34A, 36A may be 
provided With slip layers 38A, 38B, 39A, 39B, Which, in the 
embodiment shoWn, comprise a layer of silver plating having 
a thickness of about 0.13 mm. It is noted that the thicknesses 
of the slip layers 38A, 38B, 39A, 39B have been exaggerated 
in the ?gures for clarity. It is also noted that the slip layers 
38A, 38B, 39A, 39B may comprise any suitable layer having 
a suitable thickness but are preferably formed from a material 
that is harder than the material from Which the ?rst and second 
main body sections 34, 36 are formed, e.g., aluminum, and 
softer than the material that forms the shaft 28, e. g., steel. In 
the illustrated embodiment, the portions of the inner surfaces 
34A, 36A having the slip layers 38A, 38B, 39A, 39B thereon 
are areas that make maximum contact With the shaft 28. It is 
contemplated that any portion of the inner surfaces 34A, 36A 
of the main body sections 34, 36, including the entire inner 
surface 34A, 36A of each main body section 34, 36, may be 
provided With a slip layer. 
The slip layers 38A, 38B, 39A, 39B de?ne a barrier 

betWeen the main body sections 34, 36 of the phase lead 
shield 16 and the shaft 28 as the phase lead shield 16 rotates 
With the shaft 28 during operation. Speci?cally, the slip layers 
38A, 38B, 39A, 39B, Which, in the illustrated embodiment, 
are formed from silver and, hence, are harder than the alumi 
num forming the mainbody sections 34, 36, provide a slightly 
slidable surface in contact With the shaft 28, Which is prefer 
ably formed from steel, to reduce or avoid fretting betWeen 
the phase lead shield 16 and the shaft 28, i.e., the silverplating 
alloWs the phase lead shield 16 to slide Without dragging or 
abrading the shaft 28. It is noted that the slidable surface 
provided by the slip layers 38A, 38B, 39A, 39B only provides 
for a slight amount of slippage axially betWeen the slip layers 
38A, 38B, 39A, 39B and the shaft 28, as the phase lead shield 
16 rotates With the shaft 28 during operation of the poWer 
generating system. The phase lead shield 16 is compressively 
held onto the shaft 28 via a ?rst holding structure, to be 
discussed beloW, so that the phase lead shield 16 rotates With 
the shaft 28. 

Radially inner surfaces 51A, 51B of the straps 50A, 50B, 
see FIGS. 3A and 3B, are coated With a slip layer 52A, 52B, 
Which, in the embodiment shoWn, comprises a layer of silver 
plating having a thickness of about 0.13 mm. It is noted that 
the thicknesses of the slip layers 52A, 52B have been exag 
gerated in the ?gures for clarity. It is also noted that the slip 
layers 52A, 52B may comprise any suitable material having a 
suitable thickness but are preferably formed from a material 
that is harder than the material from Which the straps 50A, 
50B are formed. It is further noted that the slip layers 52A, 
52B of the straps 50A, 50B are preferably substantially simi 
lar to the slip layers 38A, 38B, 39A, 39B provided on the main 
body sections 34, 36 in material and thickness. Hence, the 
main body sections 34, 36 and the straps 50A, 50B may each 
be formed from aluminum and the slip layers 38A, 38B, 39A, 
39B of the sections 34, 36 and the slip layers 52A, 52B of the 
straps 50A, 50B may each comprise silver plated layers. 
The straps 50A, 50B may initially extend radially out 

Wardly slightly further than radial outer surfaces 54A, 56A of 
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the ?rst and second main body sections 34, 36 such that When 
the continuous cover member 100 is installed on the shaft 28, 
as Will be described below, the straps 50A, 50B may be 
radially compressed to form a tight ?t With the main body 
sections 34, 36. As noted above, the Width of the ?rst strap 
50A is slightly smaller than the distance betWeen the circum 
ferentially spaced apart edges 48A, 49A and the Width of the 
second strap 50B is slightly smaller than the distance betWeen 
the circumferentially spaced apart edges 48B, 49B, such that 
the gaps 42A, 42B can decrease Without binding the straps 
50A, 50B When the continuous cover member 100 is installed 
onto the shaft 28. 

As illustrated in FIG. 3, the straps 50A, 50B are preferably 
aligned With and positioned over shaft arms 58 de?ned in the 
shaft 28, Which shaft arms 58 may comprise radial arms in the 
shaft 28. It is noted that the shaft arms 58 have been removed 
from FIGS. 3A and 3B for clarity. The straps 50A, 50B are 
aligned over the shaft arms 58 to radially support ?rst and 
second circumferential end portions 140A, 140B of the ?rst 
main body section 34 and third and fourth circumferential end 
portions 141A, 141B of the second main body section 36 
during installation of the phase lead shield 16. In the embodi 
ment shoWn in FIG. 3, the shaft 28 comprises six shaft arms 
58, that are substantially equally spaced around the circum 
ference of the shaft 28. Accordingly, the phase lead shield 16 
may be disposed in six potential con?gurations on the shaft 
28, i.e., the ?rst strap 50A, Which is located 180 degrees from 
the second strap 50B in the embodiment shoWn, may be 
disposed over any one of the six shaft arms 58 of the shaft 28, 
Wherein the second strap 50B Would be disposed over the 
shaft arm 58 that is located 180 degrees from the shaft arm 58 
that the ?rst strap 50A is located over. It is noted that the phase 
lead shield 16 may be arranged in other con?gurations, i.e., 
the phase lead shield 16 need not be arranged such that the 
straps 50A, 50B are arranged over the shaft arms 58 of the 
shaft 28. 

The phase lead shield 16 further comprises a ?rst holding 
structure comprising, in the illustrated embodiment, a ?rst 
glass structure or layer 60 disposed about the continuous 
cover member 100, Which, as noted above, is de?ned by the 
?rst and second mainbody sections 34, 36 and the straps 50A, 
50B, see FIGS. 2-4, 3A, and 3B. The ?rst glass structure 60 in 
the embodiment shoWn comprises a ?ber glass With polyester 
resin strand Wound about the continuous cover member 100 
for suf?cient mechanical support and geometric structure so 
as to form a reinforcement ?ber/ polymeric material layer over 
the cover member 100. The ?rst holding structure may be 
formed from other reinforcement ?ber/polymeric material 
combinations. It is noted that the straps 50A, 50B could be 
secured to the ?rst and second main body sections 34, 36, 
such as, for example, by Welding, in Which case the ?rst glass 
structure 60 Would not be required to mechanically support 
the continuous cover member 100 on the shaft 28. 

The phase lead shield 16 further comprises the phase lead 
conductors 62A, 62B, noted above, Which conductors 62A, 
62B comprise copper Wires providing electrical communica 
tion betWeen the AC armature 14A of the main exciter 14 and 
the diode Wheel assembly circuitry 19. An end section 66A 
having an axial length of about 1 inch and including a lip 66 
and an axial strand base 110 are braZed to the conductors 62A, 
62B. The phase lead conductors 62A, 62B are mechanically 
supported in slots 17A1, 17A2, respectively formed in the 
phase lead support 17 via Wedges 17B 1, 17B2, Which Wedges 
17B1, 17B2 are secured to the phase lead support 17 to support 
the phase lead conductors 62A, 62B in the slots 17Al, 17A2. 
Further, the phase lead conductors 62A, 62B, the end section 
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6 
66A and the axial strand base 110 are disposed on a radially 
outer surface of the ?rst glass structure 60. 
The phase lead shield 16 also comprises a second holding 

structure, Which, in the illustrated embodiment, comprises a 
second glass structure 64. The second glass structure 64 func 
tions to hold the phase lead conductors 62A, 62B in place on 
the outer surface of the ?rst glass structure 60. The second 
glass structure 64 may comprise, for example, a glass ?ber/ 
polyester ?ber strand Wound about the phase lead conductors 
62A, 62B and the ?rst glass structure 60. It is noted that the 
second glass structure 64 may comprise one or more indi 
vidually applied bands 64A as shoWn in FIGS. 2 and 4 to 
alloW for cooling betWeen the adjacent bands 64A or may 
comprise other con?gurations, such as, for example, a single 
continuous band extending along substantially the entire 
outer surface of the ?rst glass structure 60. The second hold 
ing structure may be formed from other reinforcement ?ber/ 
polymeric material combinations. 

It is also noted that the lip 66, Which extends radially 
outWardly, see FIG. 2, assists in maintaining the second glass 
structure 64 in place, i.e., to prevent the second glass structure 
64 from sliding axially off of the end section 66A. 
To assemble the phase lead shield 16 onto the shaft 28, the 

?rst and second main body sections 34, 36 are disposed about 
the shaft selected portion 28A and the straps 50A, 50B are 
disposed in their respective slots 46A, 46B. It is noted that a 
single main body section (not shoWn) may be used and dis 
posed about the selected portion 28A of the shaft 28. For 
example, the single main body section, i.e., a generally rect 
angular and ?at piece of material, could be disposed adjacent 
to the selected portion 28A of the shaft 28 and bent around the 
shaft 28 such that a single slot Would be formed betWeen tWo 
opposite circumferential ends of the single main body section 
(Which Would be located adjacent to each other as a result of 
the single main body section being bent around the shaft 28.) 
In that case, only a single strap (not shoWn) could be used and 
disposed in the respective slot betWeen the tWo opposite cir 
cumferential ends of the single main body section. 
The ?rst holding structure is formed in the illustrated 

embodiment by Wrapping a glass ?ber/polyester ?ber strand 
about the continuous cover member 100 to form a ?rst glass 
structure 60 extending substantially the entire axial length of 
the continuous cover member 100. The AC exciter 10, includ 
ing the ?rst glass structure 60, the continuous cover member 
100 and the shaft 28 are placed in a heating apparatus (not 
shoWn) and heated to a temperature, such that the polyester 
resin in the ?ber glass With polyester resin strand are cured. 
Thereafter, the AC exciter 10, including the ?rst glass struc 
ture 60, the continuous cover member 100 and the shaft 28 are 
removed from the heating apparatus and alloWed to cool. It is 
noted that the heating apparatus may be con?gured such that 
only a selected portion of the AC exciter 10 is disposed and 
heated therein, such as the shaft selected portion 28A, the ?rst 
glass structure 60, and the continuous cover member 100. 
As the ?rst glass structure 60 is heated, cured and solidi 

?ed, the continuous cover member 100, including the ?rst and 
second main body sections 34, 36, are compressed onto the 
shaft 28.As the ?rst and second main body sections 34, 36 are 
compressed, the ?rst and second gaps 42A, 42B formed 
betWeen the circumferential ends 40A, 41A and 40B, 41B of 
the ?rst and second main body sections 34, 36 become 
smaller. Speci?cally, as the main body sections 34, 36 are 
compressed on the shaft 28, the circumferential ends 40A, 
41A and 40B, 41B of the respective main body sections 34, 36 
are brought more closely together such that the gaps 42A, 
42B become smaller. HoWever, the gaps 42A, 42B, While 
being smaller, may nonetheless remain betWeen the main 
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body sections 34, 36 such that the circumferential ends 40A, 
41A and 40B, 41B of the main body sections 34, 36 do not 
come into contact With each other. 
Once the polymeric material, i.e., the polyester material, in 

the ?rst glass structure 60 has cured, the phase lead conduc 
tors 62A, 62B, including the end section 66A and the axial 
strand base 110, are placed/positioned on the outer surface of 
the ?rst glass structure 60. Thereafter, the second holding 
structure is formed, in the illustrated embodiment, by Wrap 
ping a ?ber glass With polyester resin strand about the con 
tinuous cover member 100 to form the second glass structure 
64. The AC exciter 10, including the second glass structure 
64, the ?rst glass structure 60, the phase lead conductors 62A, 
62B, the continuous cover member 100 and the shaft 28 are 
placed in a heating apparatus (not shoWn) and heated to a 
temperature, such that the polyester resin in the ?ber glass 
With polyester resin strand are cured. Thereafter, the AC 
exciter 10, including the second glass structure 64, the ?rst 
glass structure 60, the phase lead conductors 62A, 62B, the 
continuous cover member 100 and the shaft 28 are removed 
from the heating apparatus and alloWed to cool such that the 
polyester material is cured. It is noted that the heating appa 
ratus may be con?gured such that only a selected portion of 
the AC exciter 10 is disposed and heated therein, such as the 
shaft selected portion 28A, the phase lead conductors 62A, 
62B, the ?rst glass structure 60, and the continuous cover 
member 100 and the second glass structure 64. The phase lead 
conductors 62A, 62B may then be secured to the phase lead 
support 17 and electrically connected to the AC armature 14A 
of the main exciter 14. 

During operation of the brushless AC exciter 10, the rotat 
ing magnetic poles 12A of the permanent magnet generator 
12 induce a voltage and current into the stationary armature 
structure 12B of the permanent magnet generator 12. The 
voltage output is tied to an automatic voltage regulator (not 
shoWn) Which controls the voltage level and also feeds this 
voltage to the stationary ?eld structure 14B of the main 
exciter 14. This in turn induces an AC current in the AC 
armature 14A of the main exciter 14. This AC current is 
carried by the phase lead conductors 62A, 62B to the diode 
Wheel assembly circuitry 19 of the diode Wheel assembly 18, 
Which recti?es (converts) the AC current into a DC current 
and voltage. The DC current is then transferred to the genera 
tor rotor. 

Since the phase lead shield 16 comprises tWo main body 
sections 34, 36, the phase lead shield 16 can be installed on or 
removed from the shaft 28 Without removing the phase lead 
support 17, the diode Wheel assembly 18, the main lead sup 
port and vent seal 20, and the exciter coupling 22 (collectively 
referred to as “additional components” hereinafter). For 
example, each of the main body sections 34, 36 may be 
disposed in its desired location on the shaft 28. The straps 
50A, 50B may then be disposed in their respective slots 46A, 
46B to form the continuous cover member 100. Thereafter, 
the ?rst holding structure may be applied to compress the ?rst 
and second main body sections 34, 36 on the shaft 28. This is 
advantageous over one-piece prior art phase lead shields, 
Which require that all or some of the additional components 
be removed from the shaft 28, i.e., so that the one-piece phase 
lead shield can be disposed about the appropriate section of 
the shaft 28 and shrink ?tted thereon. 

Moreover, since the main body sections 34, 36 of the phase 
lead shield 16 include the slip layer coatings 38A, 38B, 39A, 
39B applied to the radially inner surfaces 34A, 36A thereof, 
the phase lead shield 16 is slightly slidable With respect to the 
shaft 28 and therefore fretting betWeen the phase lead shield 
16 and the shaft 28 is substantially reduced or eliminated. 
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8 
Fretting is undesirable as it may cause damage, such as, for 
example, cracking, to either or both of the phase lead shield 
16 and the shaft 28. It is noted that the phase lead shield 16 can 
be placed in substantially the same location on the shaft 28 as 
prior art one-piece phase lead shields, and can have approxi 
mately the same dimensions of prior art one-piece phase lead 
shields, so that the overall dimensions and functionality of the 
brushless AC exciter 10 remain substantially unaltered, 
Which reduces a complexity of installing and using the phase 
lead shield 16. 

While particular embodiments of the present invention 
have been illustrated and described, it Would be obvious to 
those skilled in the art that various other changes and modi 
?cations can be made Without departing from the spirit and 
scope of the invention. It is therefore intended to cover in the 
appended claims all such changes and modi?cations that are 
Within the scope of this invention. 

What is claimed is: 
1. A shaft cover structure for use in an exciter comprising: 
at least tWo sections located about a selected portion of a 

rotatable shaft and positioned such that adjacent circum 
ferential ends of said at least tWo sections are spaced 
apart to de?ne gaps therebetWeen, a recess extends from 
each circumferential end such that adjacent recesses 
de?ne a slot; and 

a spanning member disposed in each of said slots such that 
said sections and said spanning members cooperate to 
form a continuous cover member that surrounds the 
selected portion of said shaft. 

2. The shaft cover structure according to claim 1, Wherein 
at least a portion of an inner surface of each of said sections 
includes a slip layer. 

3. The shaft cover structure according to claim 2, Wherein 
said slip layer is de?ned by a silver plated layer. 

4. The shaft cover structure according to claim 2, Wherein 
at least a portion of an inner surface of each of said spanning 
members includes a slip layer. 

5. The shaft cover structure according to claim 1, Wherein 
said spanning members are circumferentially aligned With 
shaft arms de?ned in said shaft and extend axially substan 
tially parallel to said shaft arms. 

6. The shaft cover structure according to claim 1, further 
comprising ?rst holding structure that secures said continu 
ous member on said selected portion of said shaft. 

7. The shaft cover structure according to claim 6, Wherein 
said ?rst holding structure comprises a ?rst glass structure 
Wound about said continuous cover member. 

8. The shaft cover structure according to claim 7, further 
comprising at least one phase lead conductor located on a 
radially outer surface of said ?rst glass structure. 

9. The shaft cover structure according to claim 8, further 
comprising a second holding structure including a second 
glass structure that secures said at least one phase lead con 
ductor onto said outer surface of said ?rst glass structure. 

10. The shaft cover structure according to claim 1, Wherein 
said sections are formed from aluminum. 

11. The shaft cover structure according to claim 9, Wherein 
said spanning members are formed from aluminum. 

12. A shaft cover structure in an exciter comprising: 

at least one section located about a selected portion of a 
rotatable shaft and positioned such that at least one slot 
is de?ned to extend across at least one pair of adjacent 
circumferential ends of said at least one section; 

at least one spanning member disposed in said at least one 
slot such that said at least one section and said at least 
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one spanning member cooperate to form a continuous 
cover member that surrounds the selectedportion of said 
shaft; and 

?rst holding structure that secures said continuous member 
on said selected portion of said shaft. 

13. The shaft cover structure according to claim 12, 
Wherein at least a portion of an inner surface of said at least 
one section includes a slip layer. 

14. The shaft cover structure according to claim 13, 
Wherein said slip layer is de?ned by a silver plated layer. 

15. The shaft cover structure according to claim 13, 
Wherein at least a portion of an inner surface of said at least 
one spanning member includes a slip layer. 

16. The shaft cover structure according to claim 12, 
Wherein said at least one spanning member is circumferen 
tially aligned With at least one shaft arm de?ned in said shaft 
and extends axially substantially parallel to said at least one 
shaft arm. 

17. The shaft cover structure according to claim 12, 
Wherein said ?rst holding structure comprises a ?rst glass 
structure Wound about said continuous cover member. 
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18. The shaft cover structure according to claim 17, further 

comprising at least one phase lead conductor located on a 
radially outer surface of said ?rst glass structure. 

19. The shaft cover structure according to claim 18, further 
comprising a second holding structure including a second 
glass structure that secures said at least one phase lead con 
ductor onto said outer surface of said ?rst glass structure. 

20. A shaft cover structure in an exciter comprising: 

at least tWo sections located about a selected portion of a 
rotatable shaft and positioned such that at least tWo slots 
are de?ned to extend across at least tWo pairs of adjacent 
circumferential ends of said at least tWo sections; 

at least one spanning member disposed in each of said slots 
such that said at least tWo sections and said spanning 
members cooperate to form a continuous cover member 
that surrounds the selected portion of said shaft; and 

?rst holding structure that secures said continuous member 
on said selected portion of said shaft. 


